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$a\in \mathbb{R}_{+}$ $X_{a}\in A\subset \mathbb{R}_{+}$
$v:=(v_{1}, v_{2}, \cdots, v_{d})\in \mathcal{V}\subset \mathbb{R}^{d}$
( $\mathcal{V}$ )






$\{\begin{array}{l}[\frac{\partial}{\partial t}+\frac{\partial}{\partial a}]P_{t}(a, y)=-\mathcal{H}_{y}^{v}P_{t}(a, y)\mathcal{H}_{y}^{v}:=\frac{\partial}{\partial y}g(y, v)-\frac{1}{2}\frac{\partial^{2}}{\partial y^{2}}\sigma(y, v)^{2}+\mu(y, v)P_{t-a}(0, y)=n_{t-a}(x)\delta(x-y) ,\end{array}$ (2)
$P_{t}(a, y)$
$\mathcal{H}_{y}^{v}$ Fokker-Planck Hamil-
tonian $n_{t}(x)$ $t$ ( )
$\{\begin{array}{l}n_{t}(x)=G_{t}(x)+\int_{0}^{t}da\int_{A}dyF(y)P_{t}(a, y)G_{t}(x):=l^{\infty}da\int_{A}dyF(y)P_{t}(a, y)G_{0}(x)=n_{0}(x) .\end{array}$ (3)
$F(y)$ (2), (3) physiological struc-




$\{\begin{array}{l}\frac{\partial}{\partial h}\tilde{P}_{h}(y)=-\mathcal{H}_{y}^{v}\tilde{P}_{h}(y)\tilde{P}_{0}(y)=n_{0}(x)\delta(x-y) .\end{array}$ (4)
Fokker-Planck




$\mathcal{H}_{-iq_{\tau},X_{\tau}}$ $:=-iq_{\tau}g(X_{\tau}, v)+q_{\tau}^{2}\sigma(X_{\tau}, v)^{2}+\mu(X_{\tau}, v)$ ,
$(t, a)$
$P_{t}(a, y)=n_{t-a}(x)K_{a}^{v}(xarrow y)$ . (7)
( [3]). (7) (3)
$n_{t}(x)=G_{t}(x)+ \int_{0}^{t}da\int_{A}dyF(y)P_{t}(a, y)$
$=G_{t}(x)+ \int_{0}^{t}dan_{t-a}(x)\mathbb{E}_{x}^{v}[F(X_{a})S(a)],$




$\psi_{\lambda}^{v}(x):=\int_{0}^{\infty}da\exp\{-\lambda a\}\mathbb{E}_{x}^{v}[F(X_{a})S(a)]$ , (9)
$n_{t}(x)$
$n_{t}(x)= \lim_{\betaarrow\infty}\frac{1}{2\pi i}\int_{\alpha-i\beta}^{\alpha+i\beta}d\lambda\exp\{\lambda t\}\frac{\hat{G}_{\lambda}(x)}{1-\psi_{\lambda}^{v}(x)}$ , (10)
$\psi_{\lambda}^{v}(x)=1$ , (11)











$\tilde{v}\in \mathcal{V}$ , s.t. $\lambda_{\overline{v}}^{*}=\sup_{v}\lambda_{v}^{*},$






$\tilde{\psi}_{\lambda}(x):=\sup_{v\in \mathcal{V}}\mathbb{E}_{x}^{v}[\int_{0}^{\infty}da\exp\{-\lambda a\}F(X_{a})\exp\{-\int_{0}^{a}d\tau\mu(X_{\tau}, v)\}]$ (14)
$\{\begin{array}{l}-\inf_{v\in \mathcal{V}}\{\mathcal{H}_{x}^{v}+\lambda\}\tilde{\psi}_{\lambda}(x)+F(x)=0-\overline{\mathcal{H}}_{x}^{v}:=-g(x, v)\frac{d}{dx}-\frac{1}{2}\sigma(x, v)^{2}\frac{d^{2}}{dx^{2}}+\mu(y, v) .\end{array}$ (15)
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Hamilton-Jacobi-Bellman (HJB)
[8]. HJB (15) ( ) Euler-Lotka (11)
$\tilde{\psi}_{\lambda}(x)=1$
$\tilde{\lambda}$ HJB (15) $v^{*}$
$\lambda$
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